Using the polymer partitioning method to probe the thermodynamic activity of poorly water-soluble drugs solubilized in model lipid digestion products.
The thermodynamic activity of solubilized drug is an important determinant of the extent of absorption of lipophilic drugs from the gastrointestinal tract. In this study, the polymer partitioning method was evaluated for its use in the determination of the thermodynamic activity of lipophilic drugs when solubilized in colloidal digestion products, using drug in dilute solution as a reference ideal solution. The lipophilic drugs griseofulvin, diazepam, and danazol partitioned into a polymeric receiver phase from non-micellar solution as a function of drug lipophilicity. The concentration of drug that partitioned into the polymer was linearly proportional to the concentration of free drug in solution, and this allowed the measured partition coefficient to be utilized as an indicator of the drug activity coefficient. The addition of a solubilizing species such as bile salt micelles caused a reduction in drug activity of a similar magnitude to that predicted from micelle equilibrium solubility data in the identical micellar solutions. The addition of micelle swelling lipids such as lecithin and fatty acids resulted in further reductions in activity coefficient. The ability to measure drug activity in model digestive systems has potential for application in the rational development of improved lipid-based formulations of poorly water-soluble drugs for oral administration.